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(57)Pe$ep«r. M306peTCHHe OTHOCHTCa K 06JiaCTH MOJICKyJWpHOH 6HOJ10FHH, MOJl€KyJWpHOH 

reHenixe h 6uorexHOJiorHH h MoaceT 6utb HcnouwoBaHo nna ueneif reuoTepanHH b 
mcahixhhc, a Tarae b csjibckom xckjhhctbc h b npoMUUuicHHOH 6HOTCxHOJiorHH win ren- 
cneuH(J)HHccKoro cailncHCHHra Tex ithob, 3KcnpeccH* Kcrropux cnoco6crByer pa3BHnuo 
Tex hjih hhux 3a6oJieBaHHfl hjih uapymaer npouecc Hapa6oncH Heo6xoaHMoro npoayicra. 

IlpcjuioaceH cnoco6 JUMeHemia reHeTHnecKHx cbohctb opraHH3MOB nyreM PHK- 
HHTep4>epeHHHH, npHBOjwmefi k reH-cneuH^inecKOMy cafljieHCHHry Bu6paHHoro rena c 
noMomwo MOJieKyji PHK, cHHTe3HpoBaHHLix in vitro, npH 3TOM HcnojiwyiOT MOJieKynu 
PHK, KOMnneMCHxapHMe b napaJwem>HOM HanpaBJieHHH (racPHK) mPHK Bu6paHHoro 
reHa, KOTopue CHHTesHpyiOT in vivo hah in vitro Ha HCieyccTBeKHoft nocjienoBaTejiLHocTH 
J^HK, HMeiotucH 3epKajihHO-cHMMeTpHHHyK> nocjiCAOBarejibHOCTb HyKJieomaoB no 
oTHOiueHHK) k nocneAOBaTen^HocTH HyioieomaoB reHa. 

H3o6p<rrcHHCM npejyioaceH o6nwft noaxoa k h3mchchhk> reHenraecKHX cboActb 
opraHH3Ma, ocHOBaHHMfl Ha 6HononraecxHx cBOftcraax 3epKanbHLix HHBepcHfi 
HyKneoramajx nocneflOBaTejikHocreft h peanH3yjoiHHfica b PHK-Hirrep<$>epeHUHH, 
npHBOiXHiiien k rcH-cncoH(J)HHecKOMy caftieHCHHry. 
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CnocoG M3M6H6HHS reHeTHHecKHx cbohctb opramoMa 

06iiaCTb TGXHMKM 

H3o6pereHHe othochtc* k o6jiacTH MOJiexyjiKpHoft OHoaorHH, MOJieKyjwpHOH 
5 reHeTHKe h 6hotcxhojiofhh h MO»eT 6brn» Hcno/iL30BaHO mw qejiefi reHOTepanHH b 
MezinuHHe, a Taoce b cejibCKOM xo3hhctbc h b npoMbiinjieHHofi 6HOTexHOJiorHH jxjib. ren- 
cneuH<t>HHecfcoro caiuieHCHHra Tex tchob, 3KcnpeccH* KOTOpux cnoco6cTByeT pa3BHTHK) 
Tex hjih hhlix 3a6ojieBaHHH hjih Hapymaer npouecc Hapa6oncH Heo6xoflHMoro npoayicTa. 

10 YpOBeHL TeXHHKH 

H3BecTHU pa3Hue cnoco6u H3MeHeHiw reHexHMecKHx cbohctb opraHH3Ma. Ohhh 
H3 hhx npejuioJiaraiOT noBpeameHHe caMoro reHa. K hx raoiy othochtcji Taic 
Ha3biBaeMUH "HOKayr" renoB. 3th nonxom npejmojiaraioT BHeceHHe noBpeameHHH 
(MyraiiHH) b Bu6paHHOM rene b KJieTKax 3apoAuuieBoro nyra hjih b ctbojiobhx Kjiencax h 

15 noaTOMy aajieico He Bceraa Moryr Hcnojib30BaTbc* jvix H3MeHeHH)i cbohctb pa3BHBiiieroca 
opraHH3Ma [L.V. Varga, S. Toth, I. Novak, A. Falus, Immunol. Lett., 1999, vol. 69, p. 217; 
J. Osada, N. Maeda, Methods Mol. Biol., 1998, vol.110, p. 79]. 

B nocneflHHe row BtnuBaer noBumeHHWH Hinepec apyroii nojpcofl k H3MeHeHHio 
reHeTHHecKHx cboBctb opraHH3Ma - Hcnojib30BaHHe PHK-HHTep(j)epeHUHH, npHBOiwmeH k 

20 reH-cneiw<{)HMecKOMy caiuieHCHHry, npH kotopom reH He noBpeacnaerca, a H3MeHHerca 
ero peryjunuw [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. PHK-Hirrep<j>epeHUM MoaeeT 
Hcnojn>30Ban>CH nnsi reH-cneuH<}>HHecKoro ca&ieHCHHra Ha jik>6ux crajuuix pasBHTHJi, b 

TOM IHCJie H JUIA H3MeHeHHH CBOHCTB B3pOCJ10rO OpraHH3Ma. riOBtHDeHHOe BHHMBHHe K 

25 HCCJieziOBaHHXM PHK-HHTep(|)epeHiiHH cBjnano c TeM, hto ohh no3BOJiHjra cJiynaHHO 
o6Hapy»arri» paHee HeH3BecTHi>ie apeBHHe MexaronMbi reHHOH peryjwuHH. 

OH3HOJ10rOTeCKaH pOJIb 3THX MexaHH3MOB MOHCCT 3aKJIK)HaTbC« B H3MCHeHHH B JIOKaJlLHUX 

CTpyirrypax xpomocom, bo bjihjihhh na aicrHBHOCTb TpaHCKpHimHH, Ha npoueccHHr mPHK, 
ee TpancnopT b iiHTOiwa3My h Ha ee CTa6HJibHocTb. 
30 K HacroauieMy BpeMeHH PHK-HHTep(j)epeHUHH, npHBoaamaa k reH- 

cneuH({)HHecKOMy canjieHCHHry, onncaHa Ha pa3JiHMHbix opraHH3Max - HeMaToae, 
iipo3o4>HJie, rpH6ax, pacreHHHX. 
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H3BecreH cnoco6 H3MeHero« reHeTHMecKHX cbohctb opraHH3Ma, ochobehhuh Ha 
PHK-HHTep4>epeHUHH c HcnojiMOBaHHeM mix ttoh uejiH aHTHCMUCJiOBOH PHK (acPHK), 
KOTopan KOMnncMCHTBpHa b aHTHnapanjiejiBHOM HanpaBJieHHH mPHK Bbi6paHHoro reHa, 
CHHTe3HpyeTCH in vitro h bboahtch b opramnM [A. Fire, S-Q. Xu, M.K. Montgomery, S.V. 
5 Kostas, S.E. Driver, C.C. Mello, Nature, 1998. vol. 391, p. 806]. 

OnncaHHMH cnoco6 ocymecTBiunox cjiejiyiomHM o6pa30M: 

1. Bu6HpaiOT reH, aKTHBHOcn> KOToporo HexcenaTejibHa; 

2. Totobct reHeTHHecKyio KOHcipyxuHK), b kotopoS naHHuii reH hjih 
cooTBeTCTByioiuaK eMy kAHK 

10 (nocjiejioBaTejttHOCTB, cooTBeTCTByiomaH mPHK), T.e. npHpojmaa flHK, 
opHeHropoBana b npoTHBononoaoiOM HanpaBJieHHH h HaxoflHTca noa KoirrpojieM 
HyacHoro npoMOTopa. 3thm o6ecneHHBaeTOi rpaHCKpHniwa He3HanameH uenn reHa. 
flna nojiyneiuM KOHCTpyicnHfi HcnojiwyioT pa3Hoo6pa3Hwe Bemropu, KOTopue Moryr 
coflepaeaTt nocjieaoBaTenbHocTH flHK, BaacHbie cejieximH TpaHC<j>opMaHTa, jw 

15 3 (J) (J) eKTHBH oh aiccnpeccHH nepeBepHyroro reHa h jwa "npaBHJibHoro BimcbiBaHHa" 

KOHCTpyiOXHH B XpOMOCOMHWe flOMCHH; 

3. Ha nojiyMeHHOH kohctpykuhh in vitro CHHTe3HpyK>T h bboxwt b opraHH3M acPHK c 
noMOiubio pa3Hux MeroaoB (sneicrponopauHa, hhbckuhh, per os). 

CymecTBeHHWM He/tocraTKOM 3Toro cnoco6a KmeHeinui reHeTHHecKHX cbohctb 
20 opraHH3Ma c noMombio PHK-HHTep(J)epeHUHH jrajweTC* to, hto npH HcnoJib30BaHHH 
KOHCTpyxuHH, npeAHa3Ha<ieHHbix jui* cHHTe3a acPHK b pe3yjn»TaTe nepecrpoeK mohcct 
npoH3oftTH peBepcHH, T.e. npeicpaTHTCJi sKcnpecuw acPHK h HaHHerca chhtc3 
nocjie^oBaTejibHOCTH cooTBercTByiomeft uenH mPHK. T.e. BMecro noflaBueroM 
aKTHBHOcm Bbi6paHHoro rena mobcho nojiywrb ero aKTHBHpoBaHHe. Chhtc3 uenH mPHK 
25 Moxcer Taicxe Haqanca H3-3a Toro, «rro b Mecrre HHcepuHH kohctpvkixhh MOiyr 0Ka3aTbca 
nocjiewBaTCJiLHOCTH xo3HHHa, HMewmHe npoMOTopHyio aKTHBHocrb b uerai, 
cooTBercTByromefl uenH mPHK BepoaTHOcn. TaKHX co6uthh bucokb. 

HaHfkwiee jieMOHCTparaBHO Bucoicaa Bepojrraocrb peBepcirii noaiBepameHa 

pa60TaMH C TpaHCreHHblMH OpraHH3MaMH. KOHCTpVKUHH IipH 3TOM BBOflHJlHCb c 

30 npoTHBonoJioxcHOH uejiLio - noQKtbcsi fojibiijeH aKTHBHocTH KaKoro-JiH6o reHa. OjwaKo, 
peBepcHH b pe3yjibTaTe cnomraHHoro aKTHBHpoBaHiw TpaHcxpHinwH c 
npoTHBononoMCHOft nenn npOBOJUMH He k yBejiHneHHio aKTHBHocTH reHa, a k nojiHOMy ee 
noaaBJieHHio, T.e. k reH-cneiw({)HHecKOMy caiuieHCHHry b pe3yjibTaTe PHK- 
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HHTep<t>epeHUHH [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. 

CymHocrb H3o6pereHHfl 

5 npezuioaceH cnoco6 H3MeHeHH* reHerHHecicHX cbohctb opraHH3Ma nyreM PHK- 

HHTep<}>epeHUHM, npHBOAHiuefi k reH-cneoH<j)HHecKOMy caitaeHCHHry Bbi6paHHoro reHa c 
noMOiUBK) MOJieKyn PHK, CHHTC3HpOBaHHtix in vitro, BiuifOHaioiUHil HcnojiwoBaHHe 
MOJiexyn PHK, KOMiuieMeHTapHbix b napanJiejibHOM HanpaajieHHH (nicPHK) mPHK 
Bti6paHHoro reHa, npH 3tom hkPHK CHHre3HpyioT in vivo win in vitro na hckvcctbchhoh 
10 nooiejioBaTe^bHOCTH JJflK, HMewmeft 3epKajn>HO-cH MMeTp hhhvk) nocnejiOBaTejibHOCTb 
HyKJieonwoB (3epKaJiiH2W KHBepciw) no othoihchhk) k nocjieflOBaTenbHOCTH 
HyieneoTHflOB reHa. 

OepeMeHb 4wryp 

15 <Dht. 1 npHBO^HT aaHHue o cipyicrype £HK-kohctpvkuhh, coziepacameH . 

3epKani>HyK) noaieaoBaTenbHocTb HyiuieoranoB othochtcjibho reHa Ion £ coli h 
npeOTa3HaneHHOH jwx sxcnpeccHH mcPHK, tj&\ 

a - B3aHMOOTHOtneHHH nocjie^oBaTejibHocreH HyxjieoranoB reHa Ion h 
hckvcctbchhoh xHMHHecKH CHHTe3HpoBaHHoft nocJieflOBaTeJibHocTH flHK, 3epicanbH0- 
20 cHMMeTpHHHOH oTHocHTejibHO reHa (+ ueroi cooTBeTCTByioT noc^eaoBaTejibHOcrflM 
hkPHK parlon h mPHK); CHHTe3HpOBaHHaa ^HK b kohctpvkiihh HaxoaHTca no* 
KOHTponeM npoMOTopa lac, o6ecneHHBaiowHM 3KcnpeccHK> iikPHK parlon; 
6 - B3aHM00TH0UieHHK Meamy mPHK reHa Ion h mcPHK parlon; 
b - reHbi b lux-peryjiOHe: npoMOTopu pr h pi b lux-perynoHe pa6oTaK)T Ha pa3Hux 
25 uenax, reHW noKa3awd cbctjihmh npaMoyronbHHKaMH; Lon 6enoK aerpaaHpyeT npo^yirr 
reHa R, aioHBHpyiomHH pi h, tcm caMUM, npeiwrrcTBver pa6oTe reHOB, o6ecneTOBaioiiiHx 
nioMHHecueHUHK). 

0>Hr. 2 noKa3UBaeT pe3yjibTaTU jhomkhccuchuhh KJierox £. coli, KOTopa* 
Ha6jiiojaaeTCH npa caiuieHCHHre reHa lon b pe3ynbTaTe 3KcnpeccHH (parlon), nie: 
30 Lux-perynoH Vibrio fischeri 6uji BBeaeH b lon 4 hjih lon kjictkh E. coli. B 

noJiyneHHbie lon* kjictkh aonojiHHienbHo nop03Hb bbo/mjih TaK*e kohctpvkuhio, 
co3iiaHHyK) Ha ochobc Beicropa pUC12, cnoco6Hyio SKcnpeccHpoBaTb mcPHK parlon hjih 
hcxouhvk) nJia3MHjiy pUC12, He conepttamyro BcrraBKM. noKa3aHa 3aBHCHM0cn> 
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HHTeHCHBHOcTH JiK>MHHecucHUHK cycneH3HH kjictok, onpejieJweMaa C nOMOlUBK) 

JlIOMHHOMCTpa (-IV), OT ODTHMeCKOH I1JIOTHOCTH (OD550). CaHJieHCHHr reHa Ion BbI3UBaCT 

cBeneHHe TpaHC(j)opMaHTOB, conepacarnHX KOHCTpyKUHW parlon. 

0>ht. 3 npejiCTaBiweT aambie o cTpyircype /JHK-KOHcrpyKUHH, coaepacanieH 
5 3epKajitHyio noaiwoBaTeJiLHOCTb HyxjieoTHnoB othochtcjieho reHa Kruppel Apo30<t>HJiu 
h npe^Ha3Ha^eHHOH jui* 3KcnpeccHH iikPHK (Kr-par), rue: 

a - B3aHMOOTHomeHHA nocjieflOBaTejibHOCTeH HyKJieonmoB reHa Kr h 

HCKyCCTBeHHOH XHMHHeCKH CHHTe3HpOBaHHOfi nOCJieflOBaTCJIbHOCTH flHK, 3epKaJIbHO- 
CHMMCTpHHHOft OTHOCHTCJIbHO reHa (+ UeilH COOTBCTCTByiOT nOOieflOBaTeJIbHOCTJlM 

10 nicPKK Kr-par h mPHK); CHHTe3HpOBaHHafl JStiK b KOHcrpyKUHH Haxojurrca no* 
KOHipo^eM npoMOTopa PHK noJiHMepa3u T7, o6ecneHHBaiowHM 3KcnpeccHK) nxPHK Kr- 
par (cHirre3 no iipyroH ueriH KOHCTpyKUHH b Beicrope pGEM-1 o6ecneHHBaeTc* 
npoMoropoM PHK no^HMepa3U SP6); 

6 - B3aHMOOTHomeHHJi Meauxy mPHK reHa Kr h hkPHK Kr-par; 
15 <Pht. 4 noKa3UBaeT (JjeHonnibi HOpManbHoii jihhhhkh Apo3o<}>HJHd h (Jkhokoiihh 

Kr, nojiyneHHtix nocjie hht>ckuhh mcPHK Kr-par, me: 
a - $eHOTHnu HopManwiOH jihhhhkh iipo30(J)HJiH, 

6 - (j)eHoranu jihhhhkh, pa3BHBiueHC* H3 3m6phohob, HmeimpoBaHHUX PHK Kr- 
par, HMeiomKx aeJieuHH TopaKaJitHUX cemeHTOB, a Tarate OAHoro nepezoiero 
20 a6jioMHHajibHoro cerMeirra, 

b - (JjeHOTHnu jihhhhkh, pa3BHBnieficJi H3 3m6phohob, HHT>eoHpOBaHHWx PHK Kr- 
par, HMeiomnx aeJieuHH TopaxajibHHx cerMeHTOB, a TaioKe Tpex nepeflHHX 
a6noMHHaJii>Hbrx cerMeHTOB. 

CrpejiKa yKa3WBaeT aTonHHecKH pa3BHBnieeca ^uxaJime, Taicxce xapaKTcpHoe ana 

25 $eHOTHna Kr. 

PacKpwTHe cymHocTH H3o6pereHHH 

B ocHOBy npciwaraeMoro H3o6pereiuui nonoaceHa 3aaaHa noBtmieHiw HaaeacHocrH 
PHK-HHTep4)epeHimH f npH KOTOpoii 6mjih 6bi hcbo3mojkhli peBepcHH, npHBOjwnwe k 
30 cHHte3y uerw mPHK Ha KOHcrpyKiuwx, hcxoaho rrpcaHasHaHeHHUX jijw reH- 
cneuH({)HHeKoro caiiJieHCHHra. 

npeaJioxceH cnoco6 H3MeHeHM reH erHHecKHX cboKctb opraHH3Ma nyreM PHK- 
HHTep4>epeHUHH, npHBOAHiueH k reH-cnen.H<t>HHecKOMy caiuieHCHHry Bu6paHHoro reHa c 
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noMombio MOJiexyji PHK t CHHTe3HpOBaHHUX in vitro, npH stom Hcnojib3yiOT MOJieieyjibi 
PHK, KOMmieMeHTapHue b napaJUiejibHOM HanpaBJieHHH (okPHK) mPHK Bbi6paHHoro 
reHa, KOTOpsie cHHTe3HpyK)T in vivo hjih in vitro Ha HcicyccTBeHHOH nocjiejiOBaTen&HOCTH 
J5HK, HMewmeH 3epKajibHo-cKMMeTpHHHyio nocJieaoBaTejibHocrb HymieoTiwoB no 
5 OTHouieHHio k nocjiejioBaTeJibHocTH HyKJieonmoB reHa. 

ripeiuiaraeMUH cnocoS npHBOjiHT k 3(^4>6kthbhoh PHK-HHTep({>epeHUHH h reH- 
cneim(J)HHecKOMy caibieHCKHry h HCKJifOiaer chhtc3 mPHK, t.k. b KOHcrpyiouwx 
HcnonwyexcH HeroMOiiorHHHaa HcxyccTBeHHaa nooiejjoBaTejibHOCTb £HK. 
npe^JioxceuHbiH cnoco6 ocyiuecrBJunor cJieayioiuHM o6pa30M: 
10 1. Bbi6HpaK>T reH, aKTHBHOCTb KOToporo HeacejiaTeJibHa (t.c OHa npHBojurr k 
3a6oneBaHHio hjih HapyuiaeT SHorexHoflonraecKHH npoaecc); 
2. XHMHHecKH CHHTe3HpyiOT HCKyccTBCHHyio nocneAOBaTeJibHOCTb /IHK, HMeiomyio 
3epKajibHoe nepcnoBaHHe HymieoraziOB no oraonieHHio k Bbi6paHOMy reHy hjih ero 
qacro; 

15 3. Totobht reHennecKyio KOHcrrpyKUHK), b kotopoh Hcnanb3yK)T pa3HOo6pa3Hbie 
Berropu, co,aep»amHe cHHTe3HpoBaHHyio flHK non, h>okhhm npoMOTOpoM h /ipyrHMH 

nOCJie^OBaTenbHOCTHMH, BBHCHbZMH mi* 3<J)(|)eKTHBHOH SKCDpeCCHH H JU1X 

u npaBHJibHoro BnHCbraaHHJi" KOHCTpyxuHH b xpoMOCOMHbie jioMeHbi; 
4. KoHCTpyKUKK) TeM hjih hhum nyreM bbow b opraHH3M AJifl cHHroa iikPHK in vivo 
20 (TpaHC^opMaiow), jih6o iikPHK CHHTC3HpyK)T in vitro Ha KOHcrpyicuHH h bbojiht b 
opraHH3M c noMombio HHberaxHH. 

H3o6pereHHe noacHaerc* KOKKperabiMH npHMcpaMH ocymecTBJieHHa cnoco6a 

H3M€HCHHJ1 reHCTHHeCKHX CBOHCTB OpraHH3Ma, B KOTOpblX 3TH H3MCH6HH5I npOflBJUUOTC* 

KaK H3MeHeHHn <j>eHOTHna, h HJUiiocTpHpyeTCfl 4 (J)HrypaMH. 

25 

CfieiieHHH, nonTeepjKaaiomHe B03M03KHOcn» 
ocymecTBJieHHfl H3o6pereHHg 

npHBefleHHbie jiajiee npHMepu aBJiKioTca npefliiotrnrrejibHbiMH, npe;iHa3Ha*ieHbi 
JiHuib turn no^TBepacaeHHJi bo3mo)khocth ocymecTBJieHHa H3o6peTeHiw h He aojiaoibi 
30 craTb ocHOBaHneM jum orpaHHHCHHX o&beMa nptfmaHHH 3aHBHTejia. CneuHajiHCT b 
naHHOH oGjiacTH tcxhhkh 6e3 Tpyay HailaeT bo3mo>khoctk HHbix BoiuiouieHHH 
H3o6pereHH5, KOTopue 6e3ycji0BH0 nomiaflaioT nojx npHTH3aHiw 3aaBHTejw, OTpaaceHHbie 
b <j>opMy/ie H3o6pereHHH, npHBOiiHMOH hickc 
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IIpHMep 1. PHK-HHTep<J)epeHUHH b leiencax Escherichia coli c noMOup>K> 
MOJieKyji PHK, KOMiuie.MeirrapHbix b napajuiejibHOM Hanpa&neHHH mPHK reHa Ion, 
CHHTe3HpoeaHHbix in vivo. 

FeH Ion BbiopaH b xanecTBe MoaejiH, nocKOjn>Ky oh aBJiaerca ojxwm m 
5 KJiioHeBWx b peryjuniHH mhothx npoueccoB b mierKax E. colL 

Xhmhhcckh cHHTe3HpoBaaa HCKyccTBeHHaa nocneflOBaTejibHOCTb RHK juihhoh 95 
bp (bp - napa ochobbhhh b ffHK hjih PHK), HMeiomaji 3epKBJibHO CHMMerpHHHyio 
nocueziOBaTenbHocTb HyKJieonmoB no oraomeHHio k cooTBercTByiomeft o6jiacro reHa Ion. 
3ra RKK Hcnoiib30Baua juir co3naHJ« KOHcrpyxuHH Ha ocHOBe Bemropa pUC12, b 
10 KOTopoft noji kohtpojicm lac-npoMOTopa hbxojihtcji uenb, SKcnpeccHpyiomaa mcPHK 
parlon (Oht. I a, 6). 

nonyneHHaa KOHcrpyKHHa c noMombio TpaHC(}>opMauHH BBeaeHa b kjictkh £. coli. 
3a snvLsmneM nicPHK parlon Ha aKTHBHOCTb 3fmoreHHoro reHa Ion cnezxi 
no 3$<})eKTy noaiejmero Ha pa6ory hix-peryjioHa, BHeccHHoro b KJiencK E. coli H3 kjictok 

15 Vibrio fischeri. Lon-nporea3a sBJiaercji HeraTHBHbiM peryjurropOM lux-perynoHa, t.k. OHa 
cneuH4>HHecKH aerpajwpyeT 6enoK LuxR. UocncmnH b KOMrniexce c aBTOHHAyicropoM 
3anycKaeT chhtc3 6enieoB, o6ecneHHBaK>mnx jhomhhccuchuhio. npoMOTopu pr h pi b lux- 
peryjioHe pa6oTaioT Ha pa3nux ueroix, rcHbi noxa3aHbi CBerjibiMH npaMoyrojibHHKaMH 
(G>ht. 1 b). Akthbho pa6oTaioniHH ren Ion BbnbraaeT penpcccHio TpaHCKpHrawn lux- 

20 perynoHa, hto 4>eHOTHnHHecKH npoHBJiaercji b nojjaBJieHHH JiK)MHHecueHi]HH. HanpoTHB, 
caifiieHCHHr reHa Ion npHBOjurr k yBeJMHeHHio KOHqeHTpauHH LuxR h, cjieflOBarejibHo, k 
axTHBauHH TpaHCKpHniiHH lux-peryjiOHa, hto npHBOAHT k 3aMemoMy ycmieHHio CBeneHHa 
kjictok. Lux-peryjiOH b cocraBe 16 kb BamHI tjjparMeHTa JJJiK Vibrio fischeri, 6bui 
BBeaeH b Ion" kjictkh E. coli K12 ABU57, a TaKace b Ion" KJiencH E coli K12 AB1899 

25 (lonl). 

B noiryHeHHbie Ion* kjictkh jronomorrejibHO nopo3Hb bbojwt TaioKe KOHcrpyKOHK), 
co3naHHyio Ha ocHOBe Beicropa pUC12, cnoco6Hyio SKcnpeccnpoBaTb nKPHK parlon hjih 
Hcxoiwyio nna3MHAy pUC12, He coaepacamyiq BcraBKH. CajuieHCHHr reHa Ion 
onpejienawT no B03pacraHHK> CBeneHiw kjictok. HHTeHCHBHOCtb jiioMHHecueHmtH kjictok, 
30 3KcnpeccHpyioinHx nxPHK parlon B03pacTaer Ha HecKOJibKO nopaaxoB no cpaBHeHHio c 
KOHTponeM, coaepacameM HexoOTyw ruia3MHfly pUC12 (cPht. 2). 

IlpH BbipaniHBaHHH TpaHC(J>opMaHTOB parlon Ha raep/ibix cpejiax Ha6/nonajiH 
pa3BHTHe "cjDnHCTbix" kojiohhh, 4to xapaicrepHO una Ion <J)eHOTHna HJIH cafijieHCHHra 
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reHa Ion. 

ripHMep 2. IIoJiyHeHHe <|>eHOKonHfi Kruppet (Kr) npn HBUKUHflK b 3m6phohw 
apo3o<|Huibi PHK, KOMitneMeHTapHOH mPHK b napajuiuibHOM HanpanjieHHH, 
CHirre3HpOBaHHOH in vitro. 
5 Kr - roMCOTinecKHH reH, aKTHBHUH y»e b 3Hrare h KOHTpojinpyioiiWH 

o6pa30BaHHe cerMeirroB Ha paHHen 3M6pHOHajibHOH craoHH pa3BHnu ,npo3o4>Hjn>i Bbi6paH 
b KanecTBe mo^cjih, no3BOJwiomeii Ha6jiK>flan> paraee pa3BErrae b MHoromieTOTOOM 
opraHH3Me. Myraimj Kr hmoot aejieuHH npanoKaumx TopaxajiLHHX h nepeAHHX 
a6^0MHHaJibHux cerMeHTOB. OeHonnnPiecKH yro 3aMerao q)a3y nocne pa3BHTH* 
10 kvthkvjiu h BunyiuiMBaHiw jihtohok. Myraimi Kr hmwot aejieimH TopaicanbHwx 
cerMeirroB h ot ojmoro no HecKon&KHX a6flOMHHaai>HBix cerMeHTOB, a HHoraa Taiesce 
aTonHMecKH pa3BHBUiHecH ^uxanma b nepeflHeH Hacra Tejia jihhhhkh [E. Weischaus, C. 
Nusslein-Volhard, H. Kluding, Development, 1984, vol. 104, p. 172]. TaKHM o6pa30M, 
MyraHTU Kruppel hmwot yHmcaJibHMft 4>eHOTHn, nporaJi*K>iUHHca yace nepe3 cvtkh 

15 pa3BHTRS 3M6pHOHOB ap030(J>HJIU, HTO VXI06HO JWi H3VHeHH* BJDWHHH PHK Ha (j)eHOTHn. 

flonojiHHTejibHUM apryMeHTOM c nonwy Bbi6opa aaHHofi moacjih 6ujio to 
o6cTOHTejiBCTBO» hto BiiRHHHe khmkuhh aHTHCMUCJioBOH PHK Kr 6ujio npoBejWHO paHee 
[U.B. Rosenberg, A. Preiss, E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 
703]. 

20 XHMHHeCKH CHHTC3HpVIOT HCKyCCTBeHHVK) nOOieilOBaTeJIBHOCTb flHK JUIHHOtt 160 

bp, HMeiomyio CHMMeTpHHHyio nocJieflOBaTejitHocrb HyieneomaoB no o6jiacrH reHa Kr 
(<Dht. 3 a, 6). CueayeT no;rcepKHyn>, hto aHTHCMucjioBtie PHK cHHTe3HpyiOT Ha 
He3HanameH iienn Toro *e caworo reHa, Toraa Kax iikPHK Moacer 6un> ch HTe3HpoBaHa 
TOJiiKO Ha reTepojiorHMHOH nocjieaoBaTeJibHOCTH flHK, HMeiomeH 3epxajibHO- 
25 CHMMerpmHoe HepeflOBaHHe. 

CHHTe3HpOBaHHVK) JJJJK HCnOJIb3yK>T JUW nOJlVHeHHH KOHCipyKUHH B BdCTOpe 

pGEM-1, no3BOJ3HK>mHM c npoMOTopa PHK nojiHMepa3ia T7 bccth CHirra iikPHK. 
mcPHK 6uJia Ha3Bana Kr-par, t.k. OHa KOMiweMeHTapHa mPHK reHa Kr b napajuiejitHOM 
HanpaBJieKHH. 

30 3m6phohm jihhhh Oregon RC HiraeiwpyioT npenapaTaMH nxPHK b o6jiacn> 

nJia3MU 3ajwero nojuoca Ha cvzjxhh chhuhth* h HHKy6HpyiOT noa Boaoii npn 25°C b 
TeneHHe 18-24 nacoB. 3aTeM roTOB*T npenapana Kynncyjibi h Ha6jnoflaKrr pa3BHTHe 

CerMeHTOB JIHHHHOK XIOR <|)a30BO-KOHTpaCTHbIM MHKpOCKOnOM. 
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06Hapy»eHO pa3BHTHe jiipwhok HMeionmx xapaKTepHbifi Kr-^eHoran. B 
ko RrpoJibHUX 3KcnepHMeHTax, nocne hhbckuhh PHK, cHHTe3HpoBaHHOH Ha 
npoTHBonojio^KHOH uenn Toft xce kohctpvkuhh c noMomtio SP6 PHK nojiMMepaau, 

Ha6jlK)flaK)T TOJIbKO pa3BHTHe HOpMaHbHUX JIHHHHOK. 

5 (Dht. 4 npeacTaBJiaer HOpManbHyio juraaucy (a), a TaioKe jxbq jihhhhkh, 

nojiyneHHue nocjie hhsckuhh npenapaTa Kr-par (6, b). FlocjiejiHHe hmwot aeneuHH 

TOpaKaJIBHMX CemeHTOB H OOTOrO lUIH Tpex 6pK)UIHUX CCrMCHTOB H 3KTOIIHHeCKH 

pa3BHToe Auxajibue b nepeaHeii Macro TeJia jihhhhkh, hto xapaKTepHO ana (J)CHOTHna Kr. 
^acTOTa noHBJierow (JjenoKonHH Kr nocjie HHbeKUHH PHK Kr-par npHMepHO 
10 cooTBercTByer TaicoBoft nocne HHbeicrmH cooTBercTByiomeH acPHK [U.B. Rosenberg, A. 
Preiss, E. Seifeit, H. Jackie, D.C. Knippe, Nature, 1985, vol. 3 13, p. 703]. IloKa3aHo, to> b 
MHoroxjieTOHHOM opraHH3Me, B03fleHCTBya rocPHK Ha 3KcnpeccHK> KJHoneBoro reHa 
;w<J)(J)epeHUHpoBKH, noJiynaiOT HanpaBJieHHoe H3MeHeHHe reHeraHecKHX cbohctb 
opraHH3Ma. 

15 TaxHM o6pasoM, o6HapyaceHo anmrnHe 3epxaJibHHx HHBepcHH HyKJieonmHux . 

nocjieaoBaTenbHOCTefi, TeM hjih hhkim nyreM BBe^eHHUx b opraHH3M, Ha ero (JjeHoran. 
OcHOBHoe npeHMymecTBo npejyiaraeMoro cnoco6a coctoht b tom, tto 3epicajibHiae 
nocneiiOBaTeJibHOCTH oioco6hh o6ecneHHTb chhtc3 nKPHK h PHK-nirrep(j)epeHUHK), ho, 
6ynyHH reTepojiorHHHbiMH nooieflOBaTejibHOCTXMH, He Moryr cHHTe3HpOBaTb 

20 cooTBeTCTByiomyK) mPHK. rio3TOMy npn Hcnonb30BaHHH 3Toro nojaxoaa 
("najiHHiipoMHbiH noaxofl"). b oTjnraie ot TpajmimoHHoro cnoco6a, Hcnojib3yeiuero 
acPHK ("aHTHCMbiaiOBOH noiixoa"), He mohcct npoH3oftro peBepcH* h HanaTbCH chhtc3 
uenH mPHK. 

H3o6peTeHHeM npeanoaceH o6mHH noiixo^ k H3MeHeHHK> reHeroHecKHx cbohctb 
25 opraHH3Ma, ocHOBaHHbifl Ha 6HOJiorHHecKHx cBOHCTBax 3epicanbHbix HHBepcHH 
HyKJieoTHjfflux nocjie^OBaTeJibHOcreH h peajiH3yioimiHca b PHK-Hirrep<|)epeHmiH, 
npHBOiiameH k reH-cnenH<|>HHecKOMy caibieHCHHry. ripe;uiaraeMHH cnoco6, ocHOBaHHbiH 
Ha o6HapyBceHHofi bucokoS h H36HpaTeJibH0H 6HOJioniHecKoii aKTHBHOcTH TpaHCKpHirroB 
c 3epKanbHbix HHBepcHH HyiaieoTHOTbix nocJieflOBaTenbHOCTen, npHBOjiHT k H3MeHeHHio 
30 (JjeHorana h mohcct 6brn> Hcnojib30BaH an* uejiefi reHOTeparoiH b MewuHHe, a TajoKe b 
cenbCKOM x03K«CTBe h b npoMbumieHHOH 6HOTexHOJioniH win reH-cneuH<l)HHecKoro 
caHiieHCHHra Tex reHOB, 3KcnpeccHa KOTopux cnoco6cTByer pa3BHTHK) Tex hjih hhmx 
3a6ojieBaHHH hjih HapyiuaeT npouecc Hapa6oTKH HeoGxoflHMoro npoflyicra. 
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(POPMYJIA H30BPETEHHH 
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Cnoco6 H3M6HCHHA reHeTHHecKHX cbohctb opraHH3Ma nyreM PHK- 
HHTep<j)epeHHHH, npHBo;wmeH k reH-cneaH({)HHecKOMy caifjieHCHHry Bw6paHHoro re Ha c 
5 noMombK) MoneKyn PHK, cHHTC3HpoBaHHUX in vitro, OTJiHHaiomHflcfl tcm, hto 
Hcnojn>3yiOT MOJieKyjiu PHK, KOMiuieMeHTapHLie b napanjiejibHOM nanpaBJieHHH (nxPHK) 
mPHK Bu6paHHoro reHa, npH 3TOM mcPHK CHHTe3HpyiOT in vivo win in vitro Ha 
HCKyccTBeHHOH nocjie^oBaTejibHOCTH flHK, HMewmefi sepKajibHO-CHMMerpHHHyK) 
nocjieaoBaTejibHocTb HytuieoTHflOB faepKajiiHaa HHBepciw) no othouichhio k 
1 0 nocjieaoBareJibHOCTH HymiecmmoB reHa. 
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